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have given the planet a very much greater polar flattening than it
actually possesses. He admits, however, that though 100 million years
ago that force must have been about 3 per cent greater than now, yet
" nothing we know regarding the figure of the earth and the disposition
of land and water would justify us in saying that a body consolidated
when there was more centrifugal force by 3 per cent than now, might not
now be in all respects like the earth, so far as we know it at present." 1
(3) The third kind of evidence leads to results similar to those derived
from the two previous lines of reasoning. It is based upon calculations
as to the amount of heat that would be available by the falling together
of masses from space, which by their impact gave rise to our sun, and the
rate at which this heat has been radiated. Assuming that the sun has
been cooling at a uniform rate, Professor Tait concluded that it cannot
have supplied the earth, even at the present rate, for more than about
15 or 20 million years.2 Lord Kelvin also believes that the sun's light
will not last more than 5 or 6 millions of years longer.3
These three great physical arguments have for some forty years been
repeatedly advanced as a triumphant demolition of the uniformitarian
doctrines of modern days. They are alleged " to sweep away the whole
system of geological and biological speculation demanding an ' inconceiv-
ably' great vista of past time, or even a few thousand million years, for
the history of life on the earth, and approximate uniformity of plutonic
action throughout that time." Yet when examined they are each found
to rest on assumptions which, though certified as "probable" or "very
sure," are nevertheless admittedly assumptions. The conclusions to which
these assumptions lead must depend for their validity on the degree of
approximation to the truth in the premisses which are postulated. As
Huxley in dealing with them long ago remarked in his characteristically
forcible way, " Mathematics may be compared to a mill of exquisite
workmanship, which grinds you stuff of any degree of fineness ; but,
nevertheless, what you get out depends on what you put in; and as the
grandest mill in the world will not extract wheat-flour from peaseods, so
pages of formulae will not get a definite result out of loose data."4
It is important to observe that neither the assumptions nor the conclu-
sions drawn from them are so self-evident as to have commanded universal
assent even among physicists themselves. In the year 1886 Professor
George Darwin devoted his Presidential Address before the Mathematical
Section of the British Association to a review of the three famous physical
1  Trans. Geol. Soc. (rlcisyoir, iii. p. 16.    Professor Tait, iu repeating this argument, con-
cluded that, taken in connection with the previous one, "it probably reduces the possible
period which can be allowed to geologists to something less than, 10 millions of years."
'Kecent Advances,' p. 174.    Compare Newcomb, 'Popular Astronomy/ p. 505.
2  Op. cit. p. 174.
3- 'Popular Lectures,' etc., p. 397. His latest pronouncement on this subject will be
found in Ms "Address to the Victoria Institute," Phil. Mag. January 1899, in which, departing
from his original more liberal estimate, he now affirms that the age of the earth " was more
than 20 and less than 40 million years, and probably much nearer 20 than 40."
4 Presidential Address to Geological Society, 1869.